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1 	Introduction
In RAN#84 meeting, the WI for URLLC was revised [1]. RLM was added as one of the objectives of core part. We copy the corresponding part in below.
	· Specification of URLLC RAN4 core requirements based on Rel-15 URLLC functionalities [RAN4]
· Investigate and specify the RLM requirements to support high reliability, if needed
· Investigate and specify the RLM requirements for low latency, if needed


However, we found this URLLC-specific RLM may not be needed in R15. In the rest of this paper, we provide our observations and reasons. 
2 Discussion
There are 2 targets for URLLC. One is for high reliability and the other is for low latency. Both sound to have something to do with RLM.
· High reliability means lower BLER for PDCCH and PDSCH. Since RLM is to check the channel quality by comparing it with some thresholds derived from PDCCH BLERs (e.g., 2% for INS and 10% for OOS), it is very straightforward to think that URLLC may need its own INS and OOS definition.
· RLM is conducted through periodically indication of INS/OOS which is derived based on an evaluation period to guarantee accurate estimation of channel quality. According to current RLM requirements, two successive indications from Layer 1 shall be at least separated by an indication interval TIndication_interval. One may also think that shortening the indication interval is needed for URLLC.
However, the URLLC-specific RLM may not be needed because
1. Lack of higher layer mechanism. In R15, URLLC supported by some UE features (L1/L2) that are relevant to URLLC services. It is enabled through UE capability reporting. Therefore, URLLC is not a standalone UE category like MTC or NB-IoT in LTE. A UE supporting URLLC is still an eMBB UE. In other words, there is always RLM for eMBB running all the time. If there is another additional RLM procedure for URLLC, then higher layer needs a mechanism to handle INS/OOS from both eMBB and URLLC. To our knowledge, there is no such a mechanism in R15 yet.
[bookmark: _Ref16276765]Observation 1: There is no higher layer mechanism for URLLC-specific RLM in R15.
2. Different PDCCH reliability targets. The coverage of PDCCH reliability target has already been planned based on R15 baseline RLM for eMBB. For UE which supports URLLC, the coverage target could be different, but it is difficult to change existing deployment to accommodate the newly-coming ULRRC UEs. When UE-a in Figure 1 is traveling toward cell edge, it should fallback to non-URLLC operations, rather than start RRC establishment to other neighboring cells. In our understanding, this virtual cell size of URLLC is handled by UE’s up-to-date CQI report, but not RLM. When channel condition gets worse such that the URLLC QoS requirements can’t be met anymore, UE’s CSI will reflect the situation, and gNB scheduling can adjust correspondingly based on CSI report. In our understanding, in order to support URLLC service, coverage/geometry need to be reasonably good, not just for PDCCH but for all channels. Thus there is a requirement on network planning for URLLC. Detecting and correcting coverage in network deployment issues are in the scope of MDT and SON. All these topics should be considered all together. Specifying URLLC-specific RLM requirements alone does not help.
[bookmark: _Ref16276766]Observation 2: The coverage of PDCCH reliability targets for URLLC should be reflected by UE’s CQI report, rather than RLM.
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[bookmark: _Ref16274860]Figure 1. An example of different PDCCH reliability targets for eMBB and URLLC
3. [bookmark: _GoBack]Reaction time for RLM. RLM is a background monitoring behavior and is not used to reflect instant channel quality. It does not comes for free to just shortening RLM indication interval or evaluation period. For examples, network may need to transmit denser RS in time, or RAN4 has to set a higher INS/OOS BLER level or to compromise to a less a worse accuracy requirements (which is reflected by the margin to OOS and INS in the test cases). We also believe that even if the indication interval can be somehow shortened, it is still way longer than the QoS target of URLLC. Also, after RLF, RRC re-establishment takes a too long time to meet the QoS target of URLLC. To timely reflect the channel condition, CSI report could be a better choice, because the reporting period can be configured as short a 4 slots.
[bookmark: _Ref16276768]Observation 3: Even the indication interval of RLM can be shortened, it is still way longer than the QoS target of URLLC.
Based on above discussion, we think the URLLC-specific RLM requirement is not needed. 
[bookmark: _Ref16276771]Proposal 1: URLLC-specific RLM requirement is not needed.
3 Summary
In this paper, we provide our view on the need of URLLC-specific RLM requirement. We have the following observations and proposal.
Observation 1: There is no higher layer mechanism for URLLC-specific RLM in R15.
Observation 2: The coverage of PDCCH reliability targets for URLLC should be reflected by UE’s CQI report, rather than RLM.
Observation 3: Even the indication interval of RLM can be shortened, it is still way longer than the QoS target of URLLC.
Proposal 1: URLLC-specific RLM requirement is not needed.
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